, Elmer McCollum gives a vivid description of his early life on a farm near Fort Scott in the State of Kansas. His forebears, of Scottish origin, had emigrated to the United States in 1763 and all had been farmers. His own parents were people of little education, who by dint of hard work and frugal living had become prosperous by local standards and had built a 'frame house' in which Elmer was born in 1879, the fourth child and the elder of two sons. Owing to his father's ill-health, he was put to all types of farm work from an early age. It was a mixed farm with cows, pigs and poultry, as well as crops. By the age of eleven he was experienced in the planting and harrowing of crops as well as in the care of farm animals, which remained an asset in his later life when many of his researches were concerned with their nutrition.
employment with the local newspaper and in this way earned enough to pay for his clothes, books and food and to contribute something to the support of his parents.
One of the great experiences when at the High School was his discovery of the Encyclopaedia Britannica. It seemed to him such a wonderful source of information that he longed to possess it. The cost represented about two months' earnings, but he regarded it as one of the best investments he ever made for his general education.
In 1900, at the age of 21, Elmer McCollum entered the University of Kansas, with 'advanced credits' from his school in chemistry, physics and English composition. At first he had decided to work for medicine, although devoting much time to organic and inorganic chemistry, but soon became convinced that the chemistry of substances concerned with animal and plant life was more interesting, and devoted himself to what is now known as biochemistry. In his later years at the University he was employed as a student-instructor and among other duties prepared lecture-demonstrations for the Professor. The pay for this service was greater than for street lamp lighting and enabled him to give up what he describes as a 'fatiguing job' and to 'secure more sleep at nights'. Additional income was obtained by analysing samples of petroleum from wells newly discovered in Oklahoma and Southern Kansas. The B.A. degree was taken in 1903 and M.S. degree a year later with a thesis on the composition of the gas contained in the hollow stems of the giant water lily, the American lotus {Nelumbo intea). The investigation involved camping by the lakeside to take samples by day and at night for subsequent gas analysis.
After graduating, McCollum decided for an academic career, if that was possible; to obtain the necessary Ph.D. degree, he was granted a scholar ship at Yale University which covered his tuition but was not enough for his maintenance. Nevertheless he arrived in New Haven in the autumn of 1904 with 82 dollars in his pocket and no possibility of borrowing more. However, he soon got an appointment to teach chemistry in evening classes at the local Young Men's Christian Association, which yielded 10 dollars a week; this was sufficient for his needs and enabled him to have enough time to sleep for the first time in eight years. More income was obtained by coaching students so that financial worries were soon at an end.
McCollum's first period at Yale was spent in the Department of Organic Chemistry under the direction of Dr Treat Johnson where he successfully synthesized a new derivative of pyrimidine, a compound in which his chief was specially interested. In his later years at Yale he became associated with both T. B. Osborne and L. B. Mendel, in whose laboratory he spent his last winter studying biochemistry. The work with Osborne was more intimate, with laboratory work as his assistant in the Connecticut Agricul tural Experiment Station. Here he was employed in analysing, by the new methods of Emil Fisscher, the various purified vegetable proteins which One of the spectacular successes at Yale had been the winning of the Loomis Prize of 400 dollars as the result of a competitive examination.
The names of McCollum as of Osborne and Mendel will always rank as those of the important pioneers in nutritional studies in the U.S.A. By 1915, in collaboration with Marguerite Davis, McCollum had produced the solid experimental evidence that two dietary factors were necessary in rat nutrition; these factors came to be known as fat-soluble A and watersoluble B. The existence of the fat-soluble vitamin A had been delineated by earlier work. Now it was found that when polished rice was substituted for whole rice in a diet containing as supplements amino acids, calcium and fat-soluble vitamin A, the rats did not grow; addition of a water or alcohol extract of some natural foods led to normal growth. The missing B factor was equated with the substance relieving or preventing polyneuritis in fowls and beri-beri in man. The original discovery of an antineuritic factor was made by Eijkmann in Batavia in 1889 as a result of feeding polished rice to fowls. That this was due to a missing nutrient factor and not to a toxic constituent of the rice was finally proved by his colleague Grijns in 1901. The important point made by McCollum was that two nutritional factors were necessary for the growing rat. Much other and earlier work had been done in the attempt to isolate the factor lost in polishing rice. In particular C. Funk had devoted much time to the attempt to isolate what he called the Vitamine; at that time the assay was usually the cure of avian polyneuritis in pigeons or hens. The point of view on nutrition then developing was strong support for the original statement made by F. Gowland Hopkins in 1906 to the effect that the animal might have become adjusted in the course of evolution to living on a wide variety of nutrients. This was based on his work with Miss Willcock in which it was proved that the protein zein from maize could maintain weight in rats when supplemented with the amino acid tryptophan. Briefly, nutrition must be looked at qualitatively as well as quantitatively. Hopkins had followed this up in 1912 with experiments on growing rats which convinced us all so well of the importance of 'accessory growth factors', a term which he and others thought preferable to vitamins. It is interesting to note that like so many others, McCollum made some attempt to isolate the water-soluble B factor without final success; but he did show that his water-soluble B factor for the rat was stable to nitrous acid, a fact also found to be true for the curative factor in pigeons later by Kinnersley & Peters.
During this period of 1915/1916, influenced one suspects by his early knowledge of farming, McCollum became increasingly interested in the supplementary relation of certain foodstuffs in a diet, and especially of the value of feeding seeds together with leaves; he devoted a Harvey lecture to this subject in 1916/17. There is no doubt that the realization of these facts played a most important part in agriculture.
McCollum did little more in the thiamine field. With Prebluda he introduced diazotized />-aminoacetophenone as an improvement in the specific test. Later he confirmed with Shils the effect of deficiency of the vitamin in rats by finding an increased excretion of pyruvic acid and of bisulphite binding substances.
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Researches on the minerals With his colleagues, McCollum devoted a considerable research effort to the needs of animals for Na, K, and also the divalent Ca2+, Mg2+ and M n2+. These experiments were time consuming and made very heavy demands on experimental technique, because of the difficulties of eliminating them from other constituents of the diet without reducing the intake of essential amino acids and of accessory food factors. Considering the importance of Na and of K in membrane phenomena, it is surprising to note how little effects were produced in rats by severe reduction in the amount of these elements. This emphasizes the great lengths to which the body will go to maintain the 'milieu internal', a truism, though often forgotten; the chemistry of these retentions is still not clear. With Na deficiency there was no effect on the metabolism of Ca, P and Cl, though some evidence that K was retained. Towards the end of the Na deficiency, the rats suffered from sore eyes. When K was omitted from the diet, the rats showed a roughness of the fur and alopecia, and also some alterations in the reproductive system. This was combined with an apparent 'increased alertness'. Such experiments were needed to form a proper base line, and are now classical.
More surprising effects followed upon the withdrawal of the divalent elements. Important changes followed the withdrawal of magnesium. The first thing noted in the rats was a massive dilatation of blood vessels in the skin, which became vividly red. When the Mg in the diet was reduced to 1.8 parts/106, tetany set in with tonic-clonic convulsions; a similar condition was observed in dogs. During the course of the decrease of the Mg con centration in the body and in the blood, there was at first a compensatory increase of Ca. However, in dogs, bone deformities appeared, which led to a bending at the foreleg joints. Other striking phenomena were intestinal disturbances, exophthalmos and even oedema. In contrast to this, the deficiency of manganese produced little change in female rats, except in mammary tissue. In male rats it caused a complete degeneration of the germinal epithelium of the testes.
In his work at the Wisconsin College of Agriculture, McCollum was a pioneer in the use of the albino rat as experimental animal. In previous studies at the College large farm animals had been used and the change to a small animal was a great economy in both time and expense. He was greatly helped by a voluntary worker, Marguerite Davis, who took charge of the rat colony, and later by Nina Simmonds; the names of both these women appear on numerous papers.
During ten years at Wisconsin, as a trained chemist in research on nutri tion, the lack of biological training was a drawback in interpretation of the symptoms produced by faulty diets. McCollum took every opportunity to repair that deficiency. When in 1917 he accepted the invitation to direct the Department of Chemistry at the new School of Hygiene and Public Health at the Johns Hopkins University in Baltimore, he was able to make useful contact and co-operation with the pathologists John Howland and P. G. Shipley and the paediatrician Edwards A. Park. Histological studies could be made on the tissues of the experimental rats. Dr Park was particularly interested in the aetiology of rickets and with his colleagues was well acquainted with the histology of bone tissues. With the help of these colleagues patho logical rickets was diagnosed among the rats receiving certain of the thousands of experimental diets employed. An imbalance of calcium and phosphorus was found to be productive of rickets which could be prevented if the diet also contained a small amount of cod-liver oil or a larger proportion of butter fat. Edward Mellanby, in his studies of experimental rickets in dogs, had already discovered that the type of fat included in the diet was the decisive factor in the production of rickets, and had decided that the preven tive agent was McCollum's fat-soluble vitamin A. McCollum, however, showed that if the vitamin A in cod-liver oil or butter fat were destroyed by oxidation, the residue possessed antirachitic value. In short the discovery was made of vitamin D.
The news from Germany that, during the first World War, rickets in children was cured by exposure to lamps yielding ultraviolet rays prompted similar tests on rats. Diet no. 3143 was found to produce severe rickets in young rats in about 3 weeks, while supporting some degree of growth. Rickets was, however, prevented if the animals were exposed to summer sunshine for 4 hours daily. The explanation of the comparable effect of vitamin D and sunshine after conversion of ergosterol (pro-vitamin D) in the skin to vitamin D by action of sunlight was reached by other workers some years later.
As will be seen from the list of his publications, Dr McCollum published several books, as well as contributing chapters in collaborative works: of his books probably the best known is The newer knowledge of nutrition. In addition to his membership of American Societies, he belonged to the National Academy of Sciences, Washington, the Royal Academy of Medicine 'In 1944, D r M cCollum was chosen by the A m erican Institute of N utrition to be the recipient of its first Borden A w ard. T he aw ard consisted of a gold m edal, now in the University collection, and a check for $1,000. T he latter was sent at the time to Chancellor M alott with the request th a t it be used for the purpose of assisting some boy or girl looking tow ard Chemistry as a profession. H e asked th at the money be given or loaned to a student earning a p a rt of his expenses, and he wrote, " D uring my undergraduate years, I was always tired and sleepy. I t would give me pleasure to know th at the proceeds of this check will enable one or more students to go to bed and get some sleep when they need it." 'M any other checks followed th at sent in 1944, so today the D r E. V. M cCollum Student Aid Fund stands at nearly $40,000, a fund which has kept the lamps burning for hundreds of students during the past twenty-three years and which will provide similar light for countless others in the years to come. Still another lam p at the University of Kansas was lighted little more than a year ago by D r M cCollum -the Cornelius Arm strong and M artha K id well M cCollum Fellowship Fund, a mem orial to his parents. T hrough the Fellowship, lamps will burn brighter for m any graduate students.
'In 1965, the Board of Regents of the University of Kansas nam ed the largest building on the campus, a 10-storey structure housing more th an 1,000 students, M cCollum H all, in honor of D r M cCollum and his distinguished brother, D r Burton M cCollum. At the dedication of the building, Chancellor Wescoe emphasized th a t the University brought honor to itself in the nam ing of the building. H ere the lam p burns brightly, for the M cCollum nam e is an inspiring one. Student occupants know of the contents of a letter from D r M cCollum , w ritten to a friend at the University in advance of his knowing th at the building was to be nam ed in his honor. H e wrote, "You are now building a dorm itory on land where I thinned out Elm er Brown's straw berry plants, and set runners to grow new ones, leaving in m id-afternoon in m idsum m er to walk to the Lawrence W orld office to start the evening and later the gas light work for m uch of the night." ' In his foreword to the autobiography, Professor E. A. Park the paediatri cian writes: 'McCollum's interest extended far beyond his own studies to the nutritional studies of the world, not those of today but to those of the distant future, as natural products become exhausted and populations increase. However, in addition I can say that there was scarcely a subject which I ever raised in my conversations without encountering knowledge, often unexpected, and ideas, and the ideas were often most unanticipated and unusual.
'Looking backwards at my association with McCollum I regard the period of my work with him as the happiest working period in my life. I feel that I had then the privilege of close association with a truly great man as measured in the bigness of his accomplishments and the bigness of his ideas and, also, the privilege of intimate contact with a great soul.'
The photograph is by an anonymous photographer. 
